A group of deaf and hard-of-hearing (D/HH) students at mainstream schools (N 5 212) was investigated in a questionnaire-based survey using the Inventory of Life Quality of Children and Youth (ILC) and the Classroom Participation Questionnaire. The ILC data for the D/HH sample are for the most part comparable with the data from a normative hearing sample. Item-total correlations showed that the domains of school and social activities with peers were more important for the Health-Related Quality of Life (HRQoL) of the D/HH students than for that of the hearing students. The results also reveal differences in the HRQoL levels of the two samples, with the D/HH sample having higher scores for school experiences, physical and mental health, and overall HRQoL, though the effect sizes for the differences are small to moderate. Specific characteristics of the D/HH sample may be responsible for this result. There are also relationships between quality of life and perceived classroom participation in certain domains: Students who perceive classroom participation as satisfying have higher scores for quality of life in school, social contact with peers, and mental health. This also applied to the scores for global assessment and a summarized quality of life indicator.
This study addresses the health-related quality of life (HRQoL) of deaf and hard-of-hearing (D/HH) students who have been integrated into mainstream schools. We used a generic quality of life screening instrument developed and also validated for hearing children (Mattejat & Remschmidt, 2006) to assess whether it was also suitable for screening D/HH students. In addition, the study examined how the quality of life of this target group compared to that of a German normative group of hearing children and whether any correlations could be established between quality of life and classroom participation (Antia, Sabers, & Stinson, 2007) .
It is appropriate to focus on the development of mainstreamed children because the general trend in recent years has been for more and more D/HH children to be educated in integrative settings. This will apply increasingly in the future. The reasons for it are the programs for newborn hearing screening (National Center for Hearing Assessment and Management, 2008) , the much improved options of hearing aid fitting and cochlear implantation, and the increasingly intensified inclusion efforts (Freire, 2009; World Health Organization [WHO], 2008) . No exact numbers can be determined because there is always a relatively high number of children with hearing loss who are never registered or reported. Nevertheless, there is a definite trend toward integrative education (cf. Antia et al., 2007; Antia, Jones, Reed, & Kreimeyer, 2009; Cerney, 2007; Kultusministerkonferenz, 2005) .
Besides the question as to whether and to what extent mainstreamed D/HH children can achieve academic success and obtain grades in schoolleaving examinations comparable to those of hearing students (cf. Antia et al., 2009) , it is also important to assess the subjective well-being of D/HH students being educated in mainstream programs. The concept of a health-related quality of life may provide a promising approach here because it focuses on the subjective experiences of individuals with regard to different states of health and areas of life.
Health-Related Quality of Life
The WHO defines this concept in a very broad manner: ''Quality of life is defined as individuals' perceptions of their position in life in the context of the culture and value systems in which they live and in relation to their goals, expectations, standards, and concerns'' (The World Health Organization Quality of Life Assessment Instrument [WHOQOL], 1995 [WHOQOL], , p. 1403 . Other authors, including Mattejat and Remschmidt (2006) , have tried to make this definition more precise. The latter see HRQoL as ''the subjective perception and evaluation of the most important aspects of one's own life situation, in particular, one's own state of health and ability to function as well as to integrate socially and participate in all aspects of life appropriate to one's age'' (Mattejat & Remschmidt, 2006, p. 12) . Apart from the key qualities of one's state of health (physical, mental, social) , this definition in the main addresses the issue of the different areas of everyday life that reflect HRQoL. For children and young people, these are, aside from the family domain, primarily the domains of school and leisure.
Focusing on HRQoL is important to us all, but for people who have to shape their lives under challenging conditions, it takes on a special significance. In the case of the D/HH in particular, the question therefore arises as to how they can successfully participate in society in a manner comparable to that of hearing people. In a society where the majority of people can hear well and communicate in the language of that majority, being deaf or not able to hear well can result in disadvantages of the most diverse kind. The HRQoL of this target group fundamentally depends on how much the conditions in all areas of society can be changed so as to eliminate communicative barriers.
To prove that the HRLQoL of D/HH students may be exposed to certain risks, we will examine the empirical results for the psychosocial development of this group. HRQoL and mental health are in fact different concepts, but, as Fellinger, Holziner, Sattel, and Laucht (2008, p. 415) state, there is a significant overlap that allows us to discuss these results here and connect them with HRQoL issues. The current prevalence data in the vast majority of studies conducted on psychosocial development clearly show that the estimated frequency of social-emotional problems is far higher in D/HH children than in children who hear well. Recent studies using different methods (cf. Dammeyer, 2010; Hintermair, 2007; Mejstad, Heiling, & Svedin, 2008 /2009 van Eldik, 2005; van Eldik et al., 2004; van Gent et al., 2007) concur in their estimates of a 2.6-to 3.6-fold increase over the normative hearing samples available. It should be noted, however, that most of these data came from children and young people attending a residential or special school for the D/HH. The results of studies that also include mainstreamed students (cf. Mejstad et al., 2008 Mejstad et al., /2009 van Gent et al., 2007) clearly show a lower prevalence in this group. As we know from the results of studies on the achievements of D/HH students, this may have less to do with placement and more to do with the differences between individual students, which account for 95% of the explained variance (Stinson & Kluwin, 2003) .
To sum up, the results of these studies on psychosocial outcomes show that the HRQoL of D/HH students may also be at risk and therefore deserves more attention from research.
Studies on HRQoL With D/HH Students
In recent years, the number of studies on the quality of life of D/HH students has been increasing, especially with regard to cochlear-implanted children. Looking at the available studies, some important aspects need to be noted for discussion. On closer consideration, these aspects make it difficult to compare the studies with a view to finding unequivocal evidence on the level of quality of life for D/HH students.
First of all, there are inconsistencies in the use of the term ''quality of life'': many of the studies refer to an HRQoL concept (c.f. Fellinger et al., 2008; Huber, 2005; Schorr, Roth, & Fox, 2009; Warner-Czyz, Loy, Roland, Tong, & Tobey, 2009) , whereas others focus on certain aspects of life quality such as satisfaction with life (Gilman, Easterbrooks, & Frey, 2004) , selfconcept (Keilmann, Limberger, & Mann, 2007) , or self-esteem and social well-being (Percy-Smith, Cayé-Thomasen, Gudman, Jensen, & Thomsen, 2008) .
Second, although most of the studies favor an HRQoL concept, they are not all on the same level when it comes to the instruments selected for assessing HRQoL. To illustrate this, Lin and Niparko (2006) carried out a systematic review that analyzed how certain published studies measure HRQoL in children with cochlear implants. All the studies they analyzed had a cross-sectional design, and three types of HRQoL instruments were used. One of these involved generic questionnaires, which have the advantage of prior validation, thus providing normative scores for interpreting data. However, the instruments currently available are not sensitive to D/HH issues. Studies of this type have been provided by Cheng, Rubin, Powe, Mellon, Francis, and Niparko (2000) , Huber (2005) , and, most recently, by Warner et al. (2009) . Ad hoc tools designed specifically for the purposes of a particular study are the second type of instrument used. Such studies (c.f. Beadle, Shores, & Wood, 2000; Kelsay & Tyler, 1996; Vlahovic & Sindija, 2004) are of interest because they provide information that is more D/HH sensitive and thus reflect the impact of treatment better. However, in contrast to generic instruments, they lack validation and normative standards. The third category of instruments found by Lin and Niparko relates to parents' views and experiences after their child has undergone cochlear implantation. The authors refer here to a questionnaire developed by Archbold, Lutman, Gregory, O'Neill, and Nikolopoulos (2002) . This is the PVECIQ (''Parents' views and experiences with pediatric CI questionnaire,'' now entitled ''Parent outcome profile from pediatric cochlear implantation''). It comprises 10 domains that focus on the parents' perceptions of the child and the implantation process, with five of them relating to the child's HRQoL. This instrument has been used in a series of studies, and Lin and Niparko (2006, p. 1704) conclude that it ''has the potential to be a valid, deafness-specific questionnaire.'' Third, there is the extremely important question of who is actually qualified to be an informant when it comes to evaluating the HRQoL of D/HH students. In a series of studies, it was only the parents of the D/ HH students who rated the HRQoL of their children, and this was done via surveys (Beadle et al., 2000; Filipo, Bosco, Barchetta, & Mancini, 1999; Kelsay & Tyler, 1996; Sach & Barton, 2007; Sach & Whynes, 2005; Stacey, Fortnum, Barton, & Summerfield, 2006; Wake, Hughes, Collins, & Poulakis, 2004) . But whether parents actually have sufficient knowledge to give an extensive and valid assessment of the life quality of their children is an equivocal issue. Warner-Czyz et al. (2009) state in their review that parents may be more able to evaluate the objective aspects of a child's behavior (cf. physical functioning) but may have problems assessing less observable aspects (self-esteem, emotional, or social functioning). And these would be domains that may be affected by hearing loss in particular.
There is also a series of studies that record the perceptions of students on their quality of life (Chmiel et al., 2000; Damen, Pennings, Snik, & Mylanus, 2006; Fellinger et al., 2008; Gilman et al., 2004; Haensel, Engelke, Ottenjann, & Westhofen, 2005; Huber, 2005; Keilmann et al., 2007; Nicholas & Geers, 2003; Schorr et al., 2009) .
Of greatest interest are the studies that include the perceptions of both the students and their parents. These enable us to describe potential differences in how both sets of informants perceive HRQoL. To date, there are few studies with varying results, depending on different sample characteristics such as students' age, age at identification of hearing loss, type of technical support, age at implantation, or amount of cochlear implant experience (Chmiel et al., 2000; Fellinger et al., 2008; Huber, 2005; Warner-Czyz et al., 2009) . To illustrate this, Huber's study (2005) of 29 cochlear-implanted children aged 8-16 years shows that the children in the younger group (8-11 years) rated their overall HRQoL significantly lower than their parents, whereas in the older group (12-16 years), children and parents assessed similar levels of HRQoL. Conversely, in their study of cochlear-implanted children aged from 4 to 7 years, Warner-Czyz et al. (2009) compared 45 parent-child pairs and found that the children rated their overall HRQoL significantly higher than their parents did. Discussing these differences, Warner et al. offer some explanations. One of these relates to the integration of a cochlear implant into a child's daily life. As the children in their study had lived with the cochlear implant for a longer time than the children in the Huber study, Warner et al. reason that these children might also see the cochlear implant more as a part of themselves. Another point of discussion has to do with the validity of the instrument used (Kiddy KINDL) and concerns the language competencies required: although Warner et al. give a lengthy description of how they explained the survey items to the children, there is no way of verifying whether the children (aged 4-7) actually fully understood the questions.
Finally, it is becoming increasingly important to compare the data on the HRQoL of D/HH students with the data of hearing students. Only a very few studies have as yet focused on this aspect: some use data from normative hearing samples (Fellinger et al., 2008; Huber, 2005; Keilmann et al., 2007) , others have their own hearing controls incorporated into the study design (Gilman et al., 2004; Warner-Czyz et al., 2009) .
As this study addresses the self-perceptions of mainstreamed D/HH students on HRQoL, the following section restricts itself to the discussion of studies that predominantly explore the issue of HRQoL and concentrate on the perspective of the D/HH students. Chmiel et al. (2000) conducted a study with 11 parent-child dyads after cochlear implantation of the children in order to describe the quality of life changes. The ages of the children ranged from 6 to 20. The authors used a self-constructed instrument with questions on the benefits or problems of cochlear implantation as well as items related to the social activities or behavior of the child. The instrument has not been tested for validity, and there are no normative data for evaluating the results. The children were tested with a modified version of the parent questionnaire. The authors state that the children reported significant improvements in quality of life and minimal negative effects related to the cochlear implant (without a hearing control group available). Comparison with the parents' ratings revealed that children and parents gave very similar responses. Differences appeared in the ratings of two items: the children rated ''making new friends'' more positively and ''peer acceptance'' less positively than their parents. Nicholas and Geers (2003) presented a study involving 181 cochlear-implanted children and their parents. All the school-aged children had been using their cochlear implant for 4-6 years. Parental satisfaction with cochlear implant outcomes on family life and on the child's development was examined, and the children were asked for their perceived self-competence. In this regard, the children saw themselves as being competent and well adjusted in many aspects of daily life. There was a high congruence between children's and parents' ratings on the social adjustment of the child. It is interesting to note that the parents' ratings on social adjustment were higher for children attending a private school than for children at mainstream schools. The authors conclude that cochlear-implanted children with 4 to 6 years' experience of wearing the implant show successful coping related to social and school challenges. They also mention that the contribution of the cochlear implant to these results remains unclear and refer to the need for further studies with control groups (children without cochlear implants or hearing children).
Huber (2005) reports, as mentioned above, on a study involving 29 cochlear-implanted children aged 8-16 years. She used a generic instrument for HRQoL that is well validated for hearing children (KINDL) and collected the data pertaining to quality of life by questioning the children and their parents. She also compared this data with data from a normative hearing sample available for these stages of life. All children attended a mainstream school. As reported above, the self-perceived HRQoL of the younger group (8-12 years) was significantly lower than that of the hearing children. The data for the parents of this younger group differed from the children's as the parents evaluated the HRQoL of their children more positively. The agreement between parents' and children's ratings was therefore rather low. The results for the older group (13-16 years) compared favorably with the results of the hearing normative group. The limitations of this study are the small sample and the fact that there is no verification as to whether the children actually understood the questions in the survey. The author relied solely on the teachers' appraisals. However, the availability of data from a normative hearing sample for comparison with data for cochlearimplanted children is a valuable aspect. Schorr et al. (2009) investigated 37 cochlearimplanted children aged 5-14 years in order to study the relationship of HRQoL with speech perception and emotional understanding. They assumed that a better understanding of speech (measured by assessment of open word recognition) and the emotions associated with communicational utterances (measured by identifying the emotional valence of nonlinguistic sounds) is associated with higher HRQoL scores. HRQoL was measured with the same ad hoc and nonvalidated survey that was applied by Chmiel et al. (2000) in their study on life quality of cochlearimplanted children. Schorr et al. state-though only on a descriptive level-that their group of implanted children reported a high benefit from their cochlear implant and few serious problems. The results also show no correlations between HRQoL and the children's speech perception, but a significant correlation with the emotional identification test. Schorr et al. (2009) were able to show that improvement of life quality depends on the age of amplification with hearing aids and the length of time since cochlear implantation, not on the age at implantation. This view is supported in a recent study by Szagun (2008) on the language outcomes of a large sample of German implanted children that clearly shows the importance of how long the cochlear implant has been in place as opposed to the actual age at implantation.
Warner-Czyz et al. (2009) conducted a study on HRQoL with a group of very young cochlear-implanted children. In their case-control study, they surveyed 50 cochlear-implanted children aged from 4 to 7 years using a well-validated HRQoL instrument (Kiddy KINDL). They had two control groups, one consisting of 45 of the children's parents and the other of 25 normal hearing children within the same age range as the implanted children. As mentioned above, the implanted children rated their HRQoL more positively than their parents, but the comparison between these children and their hearing peers revealed no differences with regard to HRQoL. There was no correlation between the HRQoL of the implanted children and implantation age, but the length of time because the cochlear implant correlated significantly with chronological age. The authors assume that the young age of the children included in this study might be responsible for this result as the children may not have completely understood all the questions in the survey. Fellinger et al. (2008) presented a study on mental health and quality of life that examined a representative sample of D/HH students from Upper Austria. They used the Strengths and Difficulties Questionnaire and the Inventory for the assessment of the Quality of Life in children and adolescents (ILC), a well-validated screening instrument for HRQoL of hearing students. Their sample comprised 99 D/HH students aged from 6 to 16 years. The mean performance IQ was in the normal range; 58.6% of the participants were mainstreamed at a general school, with the rest attending special schools for the deaf that offered different learning options. 18 children who were profoundly deaf had a cochlear implant. The ILC was filled in by the students and their parents. The scores of German normative samples (parents, children) were available for comparison. The results for quality of life revealed no differences between the parents of the D/HH children and the hearing control groups in the HRQoL total score. Differences did appear in some subscales; however, the domains of family, interest, and leisure activities and physical health were scored higher by the parents of the D/HH children. Conversely, these same parents tended to give lower ratings to their children's contact with peers. Looking at the results for the D/HH children themselves, there was a tendency (p .06) for the HRQoL total score to be lower than that of the normative sample. Subscale scores showed significantly higher values for the D/ HH sample in the school and family domains, whereas the scores for the domains of physical health and interest and leisure activities were lower. Agreement between the ILC ratings of parents and their children was low, with only the domains of school and family revealing any significant correlation. No differences were recorded for quality of life when groups with different hearing statuses were compared (including cochlear implant controls). Comparisons of the scores for the different types of school (mainstreamed versus schools for the deaf) relating to HRQoL are not reported.
The study by Gilman et al. (2004) focuses on life satisfaction as a key aspect of quality of life. They used the Multidimensional Students' Life Satisfaction Scale to compare both global satisfaction and satisfaction ratings across a number of life domains (family, friends, school, living environment, self) for D/HH young people living either in residential settings (N 5 65) or attending day school programs (N 5 23). For control purposes, they had a group of 71 hearing students. All the students in the sample were between 8 and 18 years old. There is no information on the hearing status of the D/HH participants. Comparing the results of the D/HH students as a collective group with the data from the hearing control groups revealed that the scores for global satisfaction and the family, friends, and living environment domains were significantly higher in the hearing group. No differences were observed for the school and self-satisfaction domains. In the authors' view, the fact that the global score was the lowest of all the satisfaction domains deserves special attention regarding the D/HH students' satisfaction with life. When the D/HH students were grouped according to educational setting (day schools and residential schools), the results of the comparison with the hearing control groups were very similar to those given for the comparison with all the D/HH students: the global satisfaction, family, and friends domains were rated higher by the hearing group than by the two D/HH groups, and there were no differences in the scores for the self and school domains. Only in the living environment domain did the D/HH residential group have significantly lower scores than the other two groups. The authors conclude that, despite a series of significant differences comparing satisfaction with self, the equivalent scores for school and self-satisfaction in all three groups indicate ''that the youth collectively reported relatively high acceptance of their academic environment and personal characteristics'' (Gilman et al., 2004, p. 158) . Keilmann et al. (2007) report on a study with 131 D/HH students aged from 6 to 11 years, who attended either a mainstream school (N 5 53) or a special school for the deaf (N 5 78); 17 of the students had a cochlear implant. Based on the assumption that a hearing loss may affect self-confidence and selfesteem, and in the end limit the quality of life of these children, they focused on exploring self-concept in D/ HH students. The Frankfurt Self-Concept Scales for Children were used to compare D/HH students in the two different educational settings. The scores of a normative sample were available for comparison. The students' language skills were evaluated by two examiners who were not acquainted with speech and language problems of D/HH children. There were significantly more students with ''normal language skills'' in the mainstreamed group. Comparing the data of the D/ HH group as a whole with the normative hearing sample revealed almost no significant differences in either the total score for the self-concept scales or the subscales. Mainstreamed students and students of special classes only scored lower on the subscale for assertiveness, whereas the special classes group had lower scores on the cognitive ability subscale. More significant differences appeared when the two groups of D/ HH students were compared. Mainstreamed students had significantly better scores for total satisfaction and for the mood, experience of fear, assertiveness, and manner domains, with similar tendencies in the recognition by others and cognitive ability domains. No differences appeared in the three domains relating to physical health. Additional data were obtained from regression analyses, showing a lower total satisfaction score with increasing age for the mainstreamed students, and lower self-confidence scores with increasing age for the students of special classes.
In summary, a critical examination of the available studies on quality of life highlights a few patterns. Studies focusing exclusively on cochlear-implanted children seem to show an overall improvement in their quality of life, but not all studies have a control group or refer to normative hearing data, and not one of the studies offers longitudinal data. Studies on D/HH students, including students with hearing aids or cochlear implant, show a tendency for the D/HH group to score lower in some measures relating to quality of life compared to hearing students.
There is still no clear and complete picture related to the quality of life of D/HH students, however. The reason for this might well be the many factors that play a role in the process of developing quality of life and appear to varying degrees in study designs (or have yet to be accounted for).
Further studies on this issue are therefore required. One perspective that might be pursued more intensely is to focus on the quality of life of D/HH groups in different educational settings (cf. Gilman et al., 2004; Keilmann et al., 2007) . D/HH students educated in general schools are a very important group for such an approach because more and more D/HH students will be attending such schools in future, and it would therefore be highly interesting to see how they perceive their quality of life compared to hearing students.
Relevance of Classroom Participation
The active participation of mainstreamed D/HH children in school life plays an important role in their educational and social-emotional development. We know that the quality of teacher-student and studentstudent interaction, in particular, is key to driving classroom learning (Antia et al., 2007) . The ability to communicate fully and closely with teachers and peers is therefore pivotal to learning, making it one of the most important ingredients of academic success (Long, Stinson, & Braeges, 1991) . Active participation may also enable D/HH students to develop selfefficacy in fulfilling the demands of the educational process in school and in shaping social relationships, thus reinforcing their self-esteem.
In the case of D/HH children in integrative school settings, this active participation could be at risk, and for various reasons. Cerney (2007) summarizes some of the essential aspects as follows: language can be a critical barrier to participation because of its importance in learning new subject matters at school as well as for the class discussion arising from it. Moreover, language is extremely important for forging relationships within the class group (and beyond this, within the school community). It is necessary to understand jokes or subtle irony, and you have to be up to date on topics relevant for the members of the group you are part of etc.
A second barrier that puts D/HH students' participation at risk is the rapid rate of discussion at which communication and learning takes place in a classroom with hearing students. Rapid turn taking in class without due consideration of others frequently results in fragmented learning situations for D/HH children. This means they are forced to put fragments into context for themselves (cf. Preisler, Tvingstedt, & Ahlstrom, 2005; Saur, Layne, Hurley, & Opton, 1986) .
The space where learning actually takes place is a third barrier for successful participation. D/HH children are in higher need of a wider range of visual options so that they can absorb as many things as possible and integrate these into their subjective learning experience. Whether or not this need is met depends to a great extent on the commitment of the teachers in general education classrooms (Cerney, 2007) . A further factor to keep in mind is the need for good acoustic conditions in the classroom. D/HH students who are able to function orally in quiet oneon-one situations may have communication breakdowns in a classroom setting where there are many speakers and the noise level is high. Any extraneous noise such as noisy heating/cooling systems or traffic outside the classroom can affect the child's concentration.
The fourth potential barrier is the lag time between the spoken message and the interpreted message in classes where a sign language interpreter is present. There are always delays in relaying what has been said, so the D/HH child is inevitably just a tad behind the others. This makes it difficult for him or her to participate actively in class discussion. Moreover, participation also depends to a large extent on the interpreter always being present and on the quality of the interpreting itself. As we know from some studies, this quality is not always the best, particularly at elementary school level, although this is precisely where it is extremely important if children are to get a good start in life (cf. Antia & Kreymeier, 2001; Marschark, Convertino, & LaRock, 2006; Schick, Williams, & Kuppermintz, 2006) .
All the above factors can result in withdrawal, passivity, reduced comprehension, etc., in D/HH children in mainstream school classes, thus adversely affecting academic achievement. Empirical studies with the Classroom Participation Questionnaire (CPQ), a survey for assessing the participation experiences of D/HH children (Antia et al., 2007) , have shown the students' perceived participation to be significantly, though modestly, positive when correlated with the Academic Competence Scale of the Social Skills Rating System and the Stanford reading, mathematics and language scores (Antia et al., 2007 (Antia et al., , 2009 ). Likewise, it can be assumed that nonsatisfying experiences in the classroom may inhibit the development of self-esteem, self-efficacy, and well-being (Leigh, 1999; Oliva, 2000; Stinson & Kluwin, 2003) . Therefore, classroom participation may be also an additional important factor when discussing the HRQoL of D/HH students.
Aim of the Study
This study on the HRQoL of D/HH students focuses on those who are mainstreamed, employing a generic screening instrument to assess HRQoL and using the D/HH child as the informant. In essence, it pursued the following aims:
First, the study was conducted to examine a sample of mainstreamed D/HH students and discover to what extent the Inventory of Life Quality of Children and Youth (ILC) developed for hearing children might also be used as a screening procedure for evaluating the quality of life of D/HH children. This involved item intercorrelations, corrected item-total correlations, and testing for reliability (internal consistency) as well as verifying the ILC factor structure. Furthermore, it was necessary to check whether certain sociodemographic variables and variables relevant to hearing loss might significantly modify quality of life and thus affect the scores of the scale. Finally, this study compared the ILC data of mainstreamed D/HH students to data collected from a German normative sample of hearing children.
The second goal was to examine what correlations exist between quality of life and classroom participation. It was assumed that classroom participation perceived by the students as positive might be associated with a higher quality of life. Table 1 shows the distribution of demographic variables. All information is taken from data based on the teachers' knowledge and evaluations.
Methods

Participants
The sample comprised 103 (48.6%) girls and 108 (50.9%) boys. The mean age of the children was 11.5 (SD 5 2.7); 102 (48.1%) students were attending elementary and middle school. Approximately 80% of 
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http://jdsde.oxfordjournals.org/ these students were at elementary level and 20% at middle school level. Of the remainder, 99 (46.7%) were attending junior high school or high school. The children taking part in the survey were mainly German citizens (94.8%); 169 (79.7%) children either had congenital hearing loss or began to lose their hearing during the first 3 years of life. The degree of hearing loss for all participants was as follows: 128 (60.3%) children had a slight to moderate hearing loss, 28 (13.2%) had a severe hearing loss, and 38 (17.9%) a profound hearing loss. 33 (9.1%) children had a cochlear implant. Additional handicaps were identified for 16 (7.5%) of the students (no intellectual disabilities, but mild autistic disorders, eating disorders, social anxieties); 199 (93.9%) of the children had hearing parents. The data for the preferred mode of communication in the child's home, the language preferred by the child, and the language used at school show that the children in this sample were largely geared toward spoken language. All things considered, the sample we examined revealed clear differences to samples of children attending German schools for the D/HH in respect of numerous variables (hearing status, nationality, additional handicaps, form of communication) and reflects the internationally recognized differences in students at these two types of schools (Karchmer & Mitchell, 2003) .
Instruments and Measures
Health-related quality of life. The ILC (Mattejat & Remschmidt, 2006) was used to document the students' quality of life. It was developed as a fast and practical screening instrument for assessing the HRQoL of hearing children aged from 6 to 18 years and their parents. For children aged 6-11 years, the ILC is administered in a structured interview using ''smiley'' icons to illustrate the response options, children over 11 fill in the questionnaire on their own but have the chance to ask the examiner questions. It contains a total of seven items, each of them covering one domain of quality of life and rated on a scale of 1 to 5 (1 5 very good, 2 5 rather good, 3 5 mixed, 4 5 rather bad, 5 5 very bad . For the present study, the LQ 0-28 score was used in addition to the individual items to measure the overall quality of life. LQ 0-28 has a maximum positive score of 28 and a minimum score of 0 (M 5 22.8; SD 5 3.5). A high score here relates to a good quality of life. The available studies regarding the questionnaire's reliability show moderate values for internal consistency (Cronbach's alpha 5 .62). A reliability check of our own sample for internal consistency yielded satisfactory results (Cronbach's alpha 5 .71).
Classroom participation. The children's experiences of participating in class were assessed using the German version of the CPQ (Antia et al., 2007) . The CPQ provides a method of assessing the participation experiences of D/HH children when they are still in lower grades. The method is based on a questionnaire developed by Long et al. (1991) for students in grades 7 through 10 and later modified by Antia et al. (2007) to adequately deal with the evergrowing number of younger mainstreamed children. It consists of 28 items that elicit the subjective communicative situation of D/HH children. The content of the questionnaire deals with two different aspects of classroom participation. The cognitive dimension covers the students' perceived quality of information during lessons and is represented by two domains: ''Understanding Teacher (UT)'' and ''Understanding Students (US).'' The affective dimension brings into focus how these communicative experiences are felt subjectively. This may be positive or negative and is also represented by two domains: ''Positive Affect (PA)'' and ''Negative Affect (NA).'' The 28 items of the CPQ are formulated in simple language as personal statements using the word ''I'' and are rated on a scale of 1 to 4 (1 5 almost never, 2 5 seldom, 3 5 often, 4 5 almost always). The children give their answers by checking one of the alternatives. The questionnaire covers the four domains of participative experience as follows (in the following, the item descriptions are given with the M/ SD values for our sample): UT, eight items (e.g., ''I understand my teacher''; ''I understand my teacher when she answers other students' questions''; M 5 3.59; SD 5 0.40). US, five items (e.g., ''I understand the other students in class''; ''I understand the other students during group discussions''; M 5 3.35; SD 5 0.55). PA, six items (e.g., ''I feel good about how I communicate in class''; ''I feel happy in group discussions in class''; M 5 3.39; SD 5 0.61). NA, nine items (e.g., ''I feel frustrated because it is difficult for me to communicate with other students''; ''I get upset because other students cannot understand me''; M 5 3.70; SD 5 0.41). The results of all four domains were included in the calculation, as was the overall score determined for the participation experienced (M 5 3.51; SD 5 0.41). The available studies regarding the questionnaire's reliability show very satisfactory values for internal consistency (Cronbach's alpha from .81 to .89 for the subscales and .93 for a total score including the scores of the subscales UT, US, and PA). A reliability check of our own sample for internal consistency yielded very satisfactory results as well (Cronbach's alpha from .77 to .84 for the subscale and .92 for the total score).
Additional data. Additional modifying factors were also assessed (see also Table 1 ). These included sociodemographic variables (sex, age, citizenship, type of school) and certain variables relevant to hearing loss (hearing status, time of diagnosis, cochlear implant, additional handicap, parental hearing status, preferred mode of communication at home and by the child).
In addition, as we wished to obtain some information about the children's academic achievements, we asked their teachers for the current grades in Math and German (final grades for the academic year; Math: M 5 2.4; SD 5 .86; German: M 5 2.4; SD 5 .82; grade 1 is the best grade and 6 the worst).
The teachers were also asked to assess each child's communicative competence, rated on a five-point scale (from very bad to very good; M 5 4.49; SD 5 0.71).
The children were requested to give a subjective assessment of their own hearing loss (slight, moderate or severe loss of hearing, or deaf; M 5 2.12; SD 5 0.94). The correlation between objective hearing status and subjectively assessed hearing was r 5 .63, p .001. The children were also asked to assess their signing competence (none, some, relatively good, very good; M 5 1.16; SD 5 0.47).
Procedure
The data were provided by a survey conducted at general schools in the German state of BadenWuerttemberg. On consulting the state's Special Education Service, which provides support services for mainstreamed D/HH children, we learned that there were 394 students under their care at the time that the study was conducted. Written requests were sent in advance to the parents of the students in question for permission to include their children in the survey. The itinerant teachers then conducted the survey with 215 children. Each child filled out the questionnaire in an individual session with the teacher, who was available to provide clarification if necessary. The teachers were consulted by the research team after finishing the data collection; they reported that the children had no problems understanding and answering the questions in the questionnaires. Nevertheless, no objective data are available regarding the validity of the measures (ILC, CPQ) for German D/ HH students. Three incomplete ILC questionnaires were excluded, leaving 212 to be evaluated (rate of return: 53.8%). There was no data available for the students who did not participate, so it was not possible to perform a nonresponder analysis. It is therefore assumed that the studied sample is not representative of mainstreamed D/HH students.
Results
HRQoL of D/HH Students
The following section provides some data regarding the quality of the ILC as a screening tool for evaluating the HRQoL of D/HH students and compares the data with a representative sample of hearing children. Table 2 shows the item intercorrelations of the ILC items and the correlation between the ILC items and the quality of life score LQ 0-28 . All items show a positive relationship, but the items ''mental health'' and ''overall assessment of quality of life'' show the highest relations with the other items, indicating the fact that these two items are a kind of summarization of all life domains. This is also reflected in the correlation of the items with the LQ 0-28 score. The item ''interests and leisure activities'' had the lowest correlations with other items. Table 3 supplements the results in table 2 by showing the corrected item-total correlations for the quality of life score LQ 0-28 . Again, as with the normative hearing sample, the items mental health and overall assessment of quality of life prove to be the best indicators for the LQ 0-28 quality of life score. In contrast to the data for the normative hearing sample, however, the D/HH data for the items ''school'' and ''social contact with peers'' show higher scores that come very close to those for mental health and overall assessment. Table 4 shows the result of a factor analysis (main components analysis) with subsequent varimax rotation of the seven ILC items to determine the factor structure of the ILC. The number of extracted factors was specified as two, which accounts for 54.7% of the overall variance, whereby factor 1 with five items explains a large part of this variance, indicating that it is a general factor. The data of the German normative sample resulted in a one-factor solution that accounts for 33.1% of the overall variance. The loadings of the items on this factor are not specified.
Additional univariate variance analyses (analyses of variance [ANOVAs]) were conducted to check various general sociodemographic variables and the variables for hearing loss (based on the categories in table 1) against their significance for the individual quality of life items and the LQ 0-28 quality of life score. There were no significant differences with regard to sex, age, type of school, nationality, time of diagnosis, child hearing status, cochlear implant, educational handicap, and parents' hearing status for any of the quality of life scores. There was no change in the result for hearing status when controlling the variable ''cochlear implant.''
To evaluate the HRQoL of D/HH students, we compared the ILC data of our sample to the data from a large German representative sample of hearing children. Table 5 shows the results of the ANOVAs. The table reveals that the LQ 0-28 score of the D/ HH sample is significantly higher than the LQ 0-28 score of the normative hearing sample. The effect size (Cohen's d) for this difference (.42) however shows that this is just a small to moderate effect. If we look at the scores for the seven life quality items that make up the LQ 0-28 score, we see significantly higher scores for the D/HH sample in the domains of experiences at school, physical health, and mental health, as well as in the overall assessment. For these differences, the effect sizes are between .19 and .59; they are also small with the exception of the difference on the item ''experiences at school,'' which shows a moderate effect size. No significant differences were found for the domains of family, social contact with peers, and interests/leisure activities.
HRQoL and Classroom Participation Table 6 shows the correlations between the various quality of life items, including the LQ 0-28 score and the CPQ scales. All correlations are positive and, with the exception of three items, they are also significant but have different importance. The ILC items family, interests and leisure activities, and physical health only show very slight interrelations with the CPQ scores. In contrast, the correlations between CPQ scores and the ILC items school, social contact with peers, and mental health seem to be of much higher relevance. This also applies to the correlation between the scores for classroom participation and overall quality of life (overall assessment of quality of life and LQ 0-28 ).
Controlling the correlations against the communicative competence item by a partial correlation analysis resulted in no changes.
Classroom participation experiences thus coincide with a satisfactory HRQoL across all life domains but with clearly different relevance depending on the domain of life concerned. Table 7 shows the correlations of the different quality of life items and the LQ 0-28 score with the academic achievements (school grade in German and Math) and the communicative competence of the students as evaluated by their teachers. It also shows the correlation of the quality of life scores with the children's subjective experience of hearing ability and signing competence. D/HH children with good grades in German and Math show a higher score for the quality of life domain ''school'' that is moderate, although significant. No relationships to the other quality of life domains are evident, however. Academic success may therefore be an important factor when discussing well-being at school.
HRQoL and Additional Variables
The correlations between the degree of communicative competence and the ILC scores show only a slight relationship to the scores for school, social contact with peers, mental health, and overall quality of life. The other domains (family, leisure activities, physical health) are not affected.
The subjective assessment of personal hearing loss shows no significant correlation to any of the quality of life scores. This was consistent with the results of the objective hearing status tests (audiograms), where the ANOVA also showed no significant differences between the different hearing status groups relating to the quality of life scores.
Children who claimed to be better at signing (according to their own rating) had lower scores for the ILC items school, mental health, and overall assessment of quality of life but higher scores for interests and leisure activities. This indicates that D/HH children with better self-perceived signing competences have a somewhat lower quality of life with regard to mental health and their situation at school. At the same time, however, they seem to feel better doing activities on their own. It should be noted that the level of all correlations is low.
Discussion
In recent years, HRQoL has become an important concept for also evaluating the success of educational efforts among the population of D/HH students. There are a number of empirical studies that focus on HRQoL and increasingly on the group of cochlear implanted children (cf. Archbold et al., 2002; Beadle et al., 2000; Percy-Smith et al., 2008; Cheng et al., 2000; Chmiel et al., 2000; Damen et al., 2006; Fellinger et al., 2008; Filipo et al., 1999; Gilman et al., 2004; Haensel et al., 2005; Huber, 2005; Percy-Smith et al., 2008; Keilmann et al., 2007; Kelsay & Tyler, 1996; Nicholas & Geers, 2003; Sach & Barton, 2007; Sach & Whynes, 2005; Schorr et al., 2009; Stacey et al., 2006; Vlahovic & Sindija, 2004; Wake et al., 2004; Warner-Czyz et al., 2009) .
This paper examines the HRQoL of mainstreamed D/HH children more closely because they are among those who will continue to gain in significance in the course of the general increase in inclusion efforts. The aim of the present study was to use the ILC (Mattejat & Remschmidt, 2006) to check the quality of this screening instrument, compare the life quality of this target group with that of a representative sample of hearing children, and at the same time, correlate the quality of life to classroom participation and other variables relevant to hearing loss and academic success.
The statistical data obtained from the ILC for the D/HH sample show a number of similarities with the data for the normative hearing sample with regard to item intercorrelations, factor structure, corrected item-total correlations, and reliability (internal consistency). This may well be an encouraging indicator for also using the ILC as a screening procedure with mainstreamed D/HH students.
However, certain differences are also apparent when the data of the two samples are compared. It is noticeable that the HRQoL scores for the domains ''school'' and ''social contact with peers'' seem to be more important for the HRQoL (cf. LQ 0-28 score) of the D/HH sample. It may be assumed that, for mainstreamed D/HH students, the quality of social experiences at school and with friends within and outside of school has a special meaning as far as HRQoL is concerned (cf. Leigh, 1999; Oliva, 2000) .
Notwithstanding these data on the ILC as an instrument identifying HRQoL, one has to point out that it only works as a screening tool because it is limited to seven rough items that cannot give us a comprehensive picture of life quality, especially when it comes to specific D/HH concerns (see below for further limitations). When this instrument is used for practical pedagogic work, we suggest that any indication of problems affecting one or more of the ILC items, and in particular, the child's quality of life score LQ 0-28 should prompt a follow-up in the form of a careful survey to determine the actual problems of the child regarding its quality of life.
There also proved to be no connection between the quality of life of mainstreamed D/HH children and the sociodemographic variables used in the study (sex, age, nationality, hearing status of the children and their parents, additional handicap). Above all, the evidence that the child's perceived quality of life was not related to hearing status (even when the cochlear implant factor was controlled) shows that contentment with life and self-assurance are not determined by the degree of hearing ability. This result is in agreement with the data from the study of Fellinger et al. (2008) . The results of studies with adult D/HH people confirm this, showing that strong social and cultural embedding and the personal resources to achieve it are of higher relevance than the hearing status of the persons (cf. Hintermair, 2008; Maxwell-McCaw, 2001; Oliva, 2000) .
The comparison of the HRQoL of mainstreamed D/HH children with that of a representative normative sample of hearing students shows that the students of the D/HH sample have a higher HRQoL total value, but this statistically significant difference shows only a small to medium effect size, so it may not be overinterpreted. This higher HRQoL total score is mainly due to the higher HRQoL item scores for the domains of school, physical health, mental health, and overall assessment of quality of life, in which the domain school with a moderate effect size seems to be of most importance against the other domains with small effect sizes. All in all it is assumed in any case that mainstreamed D/HH students do not differ in their HRQoL from hearing students.
To evaluate this result, one has to consider certain aspects related to the two samples compared. First, the group of mainstreamed D/HH students in this study is not a representative one for the whole group of D/ HH students. Although psychosocial outcomes and HRQoL are different concepts, we found information in studies on socio-emotional problems of D/HH children that support our data. In samples that also included D/HH students attending mainstream schools, the prevalence rate for social-emotional problems has always been far lower than in samples that only included students from schools for the D/HH (cf. van Eldik, 2005; van Gent et al., 2007) . And with regard to quality of life, Fellinger et al. (2008) , using the same measure for HRQoL as this study, noticed a trend for D/HH students to be less satisfied with their quality of life (LQ 0-28 ). Their sample included D/HH students from special schools for the deaf and from mainstreamed schools, so this may have led to the poorer results compared to our data. Fellinger et al. offer no statistical data regarding the comparison of the mainstreamed students and the students at the deaf schools. We find this issue of sample composition corroborated in the study by Keilmann et al. (2007) , in which the D/HH students from mainstream schools saw themselves relating to self-concept more positively than children in residential schools.
The reason for these differences is that the constellations of D/HH children at special schools and at general schools differ considerably with regard to a large range of factors, both personal (IQ , additional handicap, hearing status, communicative competence etc.) and social (level of parental education), and that these are, in turn, responsible for a great many psychological development processes (cf. Karchmer & Mitchell, 2003) .
Second, our sample of D/HH students did not comprise all the students who would, in principle, have been available for this study. Only 54.6% of the parents allowed their children to participate in our study. We therefore do not know whether the students who are missing from our sample have bigger problems with their mainstreaming experiences.
Finally, the German normative sample comprises students from all social levels and every educational status, so this may also explain the favorable results for the D/HH group in our study.
The data in this study show a significant relationship between classroom participation and the students' quality of life but not to the same degree in all domains of life. Although we only have correlation data, they do offer some plausibility for interpretation. As can be expected, family, interests or leisure activities, and physical health are domains that have little to do with what students experience in their classrooms. However, the significantly higher correlations of all CPQ scores to the HRQoL domains of school, social contact with peers, mental health, and overall quality of life show that the HRQoL of D/HH students seems to have a lot to do with good communicative and social experiences at general schools. The relations between CPQ and ILC in our sample are of importance, even if the communicative competence is controlled, so this may be a cue for a relevant relationship of these two variables. School is a place where children spend a large part of their life in their early years, and it therefore seems to have a great deal of responsibility for how their development potential and psychosocial well-being evolve. In coming years, the current ''hot'' issue of inclusion will need to lead to a much more intense discussion of the types of facilities and educational structure that mainstream schools should have on offer if all D/HH children really are to be educated in the manner that the UN Convention on the Rights of Persons with Disabilities understands the concept of inclusion (cf. Freire, 2009; Hintermair & Lukomski, 2010) .
This study devoted only one item to assessing communicative competence, and this was in the form of a rating by the itinerant teacher, so it did not directly measure the child's competence. This cannot therefore be seen as a strong and valid measure, but only as a small indicator. However, its significance is confirmed by the results of numerous other studies, which show that, for D/HH students, the ability to communicate, no matter the language modality used, is a vital indicator for psychosocial well-being (cf. Dammeyer, 2010; Hintermair, 2007; Vaccari & Marschark, 1997) . This might be reflected by the relationships of this item to some of the quality of life domains, even though the correlations are low.
It is meaningful that the HRQoL domain ''school'' reveals the only significant correlation with good scores in academic performance in the core subjects of German and Math. This is to be expected and may be seen as providing support for the validity of the ILC construct.
We also found that children with higher signing competency (according to their own assessment) have more problems in the domains of school and mental health as well as in globally assessing their quality of life, but have fewer problems keeping themselves amused on their own. This perhaps could indicate that these children have more need for sign language instruction at school, even though almost all the children in this sample stated that they communicated only through spoken language. This is something that future studies should follow up. Implementing appropriate measures to meet this need (e.g. in school) might also contribute to the optimization of quality of life in the domains mentioned. Given the increasing inclusion of children with disabilities in general schools, this finding is a further indication of the need to offer a separate and different range of language options for D/HH children at these schools in Germany in the coming years.
Limitations
It is important to take a critical look at the results presented by this study. First the ILC is a screening instrument that has been developed for hearing children. To prove its validity for use with D/HH children, we only relied on the feedback of the itinerant teachers who conducted the survey with the children. The teachers did not report any problems, but we have no data for the reading level of the ILC, nor did we test the reading achievements of the students participating. The German grades in our sample give us an indirect indication of possible good to satisfying competencies in reading, but we did not verify these competencies by conducting our own reading performance test. Furthermore, we cannot rule out the possibility that the relationship between the student and the itinerant teacher, who are in contact with each other several times a year (in many cases, even more frequently may have influenced the students' answers. Next-as mentioned above-we have to realize that the ILC is a screening procedure that may not tell us the whole story on HRQoL because it is a very rough estimate of quality of life. So it could well be that a more sophisticated approach (a more differentiated questionnaire, or a qualitative approach) would better reflect the special challenges that mainstreamed D/HH students can face (cf. Cerney, 2007; Leigh, 1999; Oliva, 2000) . Finally, there were problems with the sample itself: As stated above, barely half of the mainstreamed D/HH students who were in principle available for this study got permission from their parents to participate. We do not know if the other half of the sample contained more children with problems related to their HRQoL, and if this may have been the reason for the parents' refusal.
The findings documented in this paper therefore need to be verified in a study that involves a more representative sample, supplemented by a more comprehensive survey on HRQoL that relates to the special D/HH issues in mainstreaming D/HH students.
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